DNA damage responses triggered by a highly cytotoxic monofunctional DNA alkylator, hedamycin, a pluramycin antitumor antibiotic.
Long-term exposure (72 h) to hedamycin, a monofunctional DNA alkylator of the pluramycin class of antitumor antibiotics, decreased growth of mammalian cells by 50% at subnanomolar concentrations. Short-term treatment (4 h) rapidly reduced DNA synthesis by 50% also at subnanomolar concentrations, but substantially higher levels were needed to block RNA synthesis while protein synthesis even at very high hedamycin concentrations remained unaffected. Hedamycin treatment at concentrations below its growth IC(50) induced only a transient and temporary accumulation of cells in G(2). Somewhat higher concentrations resulted in substantial S-phase arrest, and at increasing concentrations, complete cell cycle arrest in G(1) was observed without the appearance of a sub-G(1) cell population. Neither inhibition of cell growth nor cell cycle arrest appeared to be dependent on ataxia and Rad-related kinase expression. DNA damage checkpoint proteins including p53, chk1, and chk2 were differentially activated by hedamycin depending on the concentration and duration of treatment. The level of downstream cell cycle regulators such as cdc25A, E2F1, cyclin E, and p21 were also altered under conditions that induced cell cycle arrest, but atypically, p21 overexpression was observed only in S-phase-arrested cells. Apoptotic indicators were only observed at moderate hedamycin concentrations associated with S-phase arrest, while increasing concentrations, when cells were arrested in G(1), resulted in a reduction of these signals. Taken together, the responses of cells to hedamycin are distinct with regard to its effect on cell cycle but also in the unusual concentration-dependent manner of activation of DNA damage and cell cycle checkpoint proteins as well as the induction of apoptotic-associated events.